Seven diabetic girls who presented with cyclical disturbance of diabetic control before the menarche are described. In six girls cyclical hyperglycaemia occurred and in one cyclical hypoglycaemia. The index case is described in detail, and is then included in a description of the main clinical features of all seven cases. Cyclical disturbance of diabetic control may present in diabetic girls from age 9 years onwards. Home blood glucose monitoring records may reveal cyclical disturbance, usually hyperglycaemia, and usually occurring at 21-34 day intervals and lasting for two to five days. Serious illnesses and hospital admission can be averted by educating parents to make appropriate changes to insulin regimen or diet. Our hypothesis is that the disturbance of diabetic control is caused by the onset of cyclical hormonal changes, a 'menstrual' cycle before menstruation. The precise mechanism for the changes in carbohydrate tolerance is unknown.
In adult insulin dependent diabetic women an association has been described between menstruation and disturbance of diabetic control,' and between menstruation and hospital admission for diabetic ketoacidosis.' 2 In this paper we present the case histories of seven diabetic girls who experienced cyclical disturbance of diabetic control before the menarche. Accepted 11 July 1991 Case reports INDEX CASE This girl had diabetes mellitus diagnosed at the age of 7-6 years. She was well controlled on a twice daily insulin (Actrapid/Monotard, Novo Nordisk) regimen with no hospital admissions until two months after her 13th birthday, 10 months before the onset of menstruation. In December 1981 after a 12 hour history of intense thirst followed by profuse vomiting, she was admitted in severe ketoacidosis. She responded rapidly to standard treatment, a diagnosis of 'viral gastritis' was made, and she was discharged after 48 hours on her usual insulin regimen in slightly increased dose. Four weeks later she again developed a sudden onset of nausea In one girl the diagnosis was made retrospectively after the menarche when it became clear that established menstrual cycle length was 56 days. The unusual cycle length and intercurrent infections had confused diagnosis, but review showed a clear pattern of hyperglycaemia every two months up to the menarche.
One girl presented with relative hypoglycaemia at 26-30 day intervals. She had always had poor diabetic control with a glycated haemoglobin (HbA1c) around 14% (normal <7-5%) and blood glucose concentration in the range 11-22 mmol/l. At approximately monthly intervals blood glucose dropped to around 7 mmol/l at which concentration she experienced hypoglycaemic symptoms. This was treated with extra carbohydrate without insulin reduction. She had a single hospital admission for one of these cyclical episodes, which was preceded by abdominal pain and vomiting. The admission blood glucose concentration was 4-4 mmol/l and the symptoms settled over 24 hours without special treatment or change in her usual insulin dosage.
In the six girls who have passed the menarche, disturbance of diabetic control has continued in association with menstruation in three, and has stopped completely in three. Menstrual cycle length is essentially the same as the cycle length between episodes of disturbance of diabetic control before the menarche.
Insulin requirements show no clear pattern of change. When insulin requirements between episodes of cyclical diabetic disturbance are compared with requirements one year after the menarche, in the index case there was a fall (0 4 U/kg), in two girls no change, and in four girls a small rise (0 1-0-2 U/kg). Changes in HbAjc values however did show a pattern. In three girls with high values (>10%) while cyclical diabetic disturbance was still occurring, the values fell one year after the menarche to reasonable values (7-5-9%) . One of these three was the girl with cyclical hypoglycaemia and very poor diabetic control between episodes. The other two had the most severe cyclical diabetic disturbance and together accounted for six hospital admissions. In two girls with reasonable HbA,c values while cyclical disturbance was occurring values were unchanged one' year after the menarche.
Discussion
We first observed cyclical disturbance of diabetic control early in 1982 in the index case who had a total of 11 potentially life threatening episodes. After her menarche the serious monthly episodes of hyperglycaemia stopped completely. Over the past eight years we have observed a total of seven girls with cyclical disturbance of diabetic control before the menarche. Six of the girls experienced hyperglycaemia and one hypoglycaemia. In all the girls the cyclical disturbance presented between the ages of 9 and 14 years. During the same eight year period we have cared for 52 girls from age 9 years through to either 14 years or the menarche. The incidence of this condition in our centre is therefore 13-5% of susceptible girls.
The condition should be considered in any episode of unexplained diabetic ketoacidosis, and a raised white cell count and fever do not exclude the diagnosis. Our current policy is to give education about this condition to parents of diabetic girls from age 9 years. They are advised to watch for monthly episodes of hyperglycaemia, although the possibility of hypoglycaemia is mentioned. The possibility of the diagnosis is now often first raised by parents (this has happened in four of the last five cases) and is confirmed by inspection of the home blood glucose record book, and by careful prospective testing.
The condition is managed by parents testing blood glucose concentrations frequently from two days before the expected cyclical disturbance. They also test for ketones in the urine. All Reduction of insulin dosage might prove necessary if a child with more severe episodes of hypoglycaemia were to present. Our view is that the disturbance of diabetic control is associated with cyclical phenomena, similar to those occurring in the adult menstrual cycle, but preceding the menarche. The grounds for this assertion are twofold. Firstly, the cycle length of diabetic disturbance before the menarche, and the established menstrual cycle length, are identical in four cases and within two days in two cases. In this respect one girl is particularly interesting in that the condition was firmly diagnosed only in retrospect, when a 56 day menstrual cycle was established. Secondly, similar problems with diabetic control continued in association with menstruation in three cases. The seven girls described here do not differ from the rest of our clinic population in relation to overall diabetic control as reflected in HbA1c measurements or insulin requirements.
Poor diabetic control in three girls was in large part the result of the cyclical disturbance and the HbAj, values improved after the menarche when the cyclical disturbance stopped.
We are not aware of any previous definitive description of this condition. The only record in the literature of cyclical diabetic disturbance before the menarche is in the case reported by Hubble.' He described a girl who developed diabetes at age 13 years, severe recurrent diabetic ketoacidosis from age 14-1 years, and the menarche at age 14-6 years. This was an exceptional case requiring up to 19200 units of insulin in one day. The severe cyclical insulin resistance continued in association with menstruation and she died during an episode of diabetic ketoacidosis aged 15-1 years. This case may have been an extreme example of the condition we are describing.
In non-diabetic menstruating adult women changes in carbohydrate tolerance occur, with a tendency to hypoglycaemia in the days 1-3 before menstruation and hyperglycaemia at the onset.5 6Hypoglycaemia may sometimes contribute to the premenstrual syndrome. Why is this relatively common cyclical disturbance of diabetic control only now being described? The first reason is the operation for the past 15 years in Bromley of a special paediatric diabetic clinic with close involvement of specialist diabetes nurses, which brings together all the district's diabetic children. The second reason relates to the introduction of frequent home blood testing in our diabetic children over the last 10-15 years. The third reason relates to the education of parents about the condition in the clinic and in a self help group which has run for 10 years.
It is important to recognise this condition, and to educate parents so that serious and life threatening disturbance of diabetic control can be prevented.
